Fetal development and risk of cardiovascular diseases and diabetes type 2 in adult life.
The fetal origin hypothesis of adult cardiovascular diseases, type 2 diabetes, hypertension and dyslipidemia in persons born with low birthweight, independently of their extrauterine risk factors, has been well established in the last decade of the twentieth century. However, mechanisms responsible for this relationship are still under investigation. Insulin resistance resulting from the restriction of intrauterine development of skeletal muscles and other organs is considered as the most important cause of metabolic disturbances and their cardiovascular complications in adult subjects born with intrauterine growth retardation (IUGR). Decline of insulin secretion, overactivation of the hypothalamo-pituitary-adrenal axis, reduced glucose uptake in the liver and raised lipid oxidation in the muscles may also explain this association. On the other hand, abnormal vascular development , increased activity of the sympathetic nervous system, defective endothelial function and/or impaired renal function in growth restricted newborns may contribute to hypertension in their later life. With respect to maternal conditions and life-style factors that may increase cardiovascular risk in adult offspring born with IUGR, the most consistent results concern pregnancy induced hypertension, preeclampsia, undernutrition, smoking during pregnancy, hypercholesterolemia, inflammation and/or enhanced glucocorticoid secretion. Macrosomia of the newborn, a frequent sequel to maternal diabetes and/or obesity, also increases the risk of diabetes and cardiovascular diseases in adulthood. Maternal overnutrition, and particularly high fat and sugar intake, seem to play a key role in fetal programming of cardiovascular risk in subjects born with macrosomia. Epigenetic imprinting underlies the described pathomechanisms. The presented associations are illustrated, among others, with the results of studies performed by the authors of this review.